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economic growth and interest rate appear to be important while credit growth, capital and efficiency are significant factors of bad loans at the bank level. Greenidge and Grosvenor (2010) argued that the magnitude of NPLs was a key element in the initiation and progression of financial and banking crises while (Reinhart and Rogoff, 2010) pointed out that NPLs can be used to mark the onset of a banking crisis. Thiagarajan et al. (2011) found out that there was a significant inverse relationship between GDP and the credit risk of both public and private sector banks. It came out that there were lagged non-performing assets which had a strong and statistically significant with positive influence on the non-performing assets. The output was the outcome from a study on determinants of the credit risk in the Indian commercial banking sector by using an econometric model on a panel data level with 22 public sector banks and 15 private banks. Guy (2011) 
affirmed that
NPLs have been widely used as a measure of asset quality among lending institutions and are often associated with failures and financial crises in both the developed and developing world. An empirical study on macroeconomic determinants of nonperforming loan in the banking system in Malaysia was carried out by Adebola and Dahalan (2011) . The study used macroeconomic variables such as the lending rate; producer price index and industrial production index affect bad loans. The study utilized ARDL approach and the result revealed that the lending rate had a significantly positive effect on NPL. The study indicated that during the period of high lending rates, it was expected that bad loans will increase causing a rise in rate of default by customers. Nkusu (2011) conducted a study on the analysis of bad loans in 26 advanced economics in the period of 1998 to 2009 using macroeconomic approach.
The findings show that economic growth, unemployment and asset prices were determinants of non-performing loans. Louzis et al. (2012) studied macroeconomic and bank-specific determinants of non-performing mortgage, business and consumer loans in 9 largest banks in Greek between 2003 and 2009 . The study found out that GDP growth, unemployment, interest rate and public debt affected losses in all categories of loans, while among internal factors; performance and efficiency appeared to be important. Furthermore, quantitative impact of the determinants varied among the type of loans. Higher NPA ratio shakes the confidence of investors, depositors and lenders. It also causes poor recycling of funds, which in turned had deleterious effect on the deployment of credit.
A study by Farhan et al. (2012) assessed the perception of 201 Pakistani Bankers who were involved in lending decisions of their various banks. It revealed that interest rate, energy crisis, unemployment, inflation and exchange rate had a significant positive relationship whereas GDP growth had insignificant negative relationship with the non-performing loans. Saba et al. (2012) studied the determinants of non-performing loans in the United States banking sector where the study investigated into the bank specific and macroeconomic variables of nonperforming loans between 1985 and 2010 using OLS regression model. The result revealed that real total loans had a positive significant effect whereas interest rate and GDP per capital had a negative significant with NPL. Djiogap and Ngomsi (2012) investigated the determinants of bank long-term loan in the Central African Economic and Monetary Community (CEMAC). The study made used of panel data of 35 commercial banks from six African countries between 2001and 2010. Fixed effect model was applied to examined the impact of bank size, GDP growth and capital adequacy ratio on NPLs. The result indicated negative significant impact of capital adequacy ratio on the level of NPLs. The study affirmed that a more diversified banks and well capitalized banks were better able to withstand potential credit challenges. However, inflation variable was statistically insignificant in explaining the total business loans ratios of banks. Badar and Javid (2013) researched into the impact of macroeconomic forces on nonperforming loans on commercial banks in Pakistan during the period of 2002 and 2011 where the study assessed 36 commercial banks considered the long and short run dynamics between nonperforming loans and macroeconomic variables.
Macroeconomic variable such as inflation, exchange rate, interest rate, gross domestic product and money supply were used. The study applied vector error correction model where it found that there was a strong negative long run relationships existed of inflation, exchange rate, interest rate, gross domestic product and money supply with NPLs. Curak et al. (2013) empirically investigated the determinants of non-performing loans in Southeastern European banking systems. The study sampled 69 banks in 10 countries between 2003 and 2010 and made use of generalized method of moments estimator for dynamic panel models in the analysis. The results show that lower economic growth, higher inflation and higher interest rate were associated with higher non-performing loans.
Moreover the credit risk was affected by bank specific variables such as bank size, performance (ROA) and solvency. Messai and Jouini (2013) conducted a study on micro and macro determinants of non-performing loans sampled 85 banks in three countries (Greek, Italy and Spain) between 2004 and 2008 . The study found that the problem loans varied negatively with the growth rate of GDP, profitability of the banks' assets and positively with the unemployment rate, the loan loss reserves to total loans and the real interest rate. Asantey and Tengey (2014) noted in their study with reference to bad loans on banks' lending potential and its effects on financial performance. The study made use of Pearson Correlation matrix and ordinary least square regression to analysed the data. The study found negative correlation between bad loans and lending potential as well as return on investment or net profit. It concluded that banks must hedge against bad loans realization to maximize their financial performance and to improve access to borrowers. A study on the determinants of nonperforming loans in Central and Eastern European countries, Skarica (2014) observed that the primary cause of high levels of NPLs was the economic slowdown, which was evident statistically significant and economically large coefficients on GDP, unemployed and the inflation rate. The study made use of fixed effects estimator model of a panel dataset within the period of Q3:2007 and Q3:2012. Addai and Chengyi (2015) investigated the impact of delinquent loans on financial performance of banks in Ghana. The study made used of multiple regression and found that statistically there was a significant impact of delinquent loans on interest income and net profit. The study recommended that banks must embark on effective and regular monitoring of the lending process. Reddy (2015) observed that the public sector and to some extent the private banks accounted for the bulk of Non-Performing Assets where it studied non-performing loans in India.
Amuakwa-Mensah and Boakye-Adjei (2015) studied the detrimental effect of non-performing loans had on banks' income and the economy in the banking industry of Ghana. The study made use of panel regression model, it found that both bank specific variables (previous year NPL, bank size, net interest margin and current year's loan growth) and macroeconomic variables (inflation, real gross domestic product, per capita growth and real effective exchange rate) significantly affected NPL's in the banking industry.
The high level of Non-Performing Assets (NPAs) taints the overall portfolio but puts a burden on the income statement of banks in the form of higher provisions which will lead to liquidity problems for many banks. A continuous increase in the NPL ratio can lead to credit crunch as witnessed in other countries in recent times and this could ultimately slow down the developmental agenda of Ghana.
As at 2016, the banking sector of Ghana comprised of twenty-nine (29) banks, of which fourteen (14) 
METHODOLOGY

Model Specification
The main objective of this study is to examine determinants of NPL in Ghana. The relationship between NPL and its covariates is expressed as a linear function as shown in equation (1).
where NPL represents nonperforming loans; MV denotes measures of money supply (M1, M2 and M2+); MS represents a vector of macroeconomic variables; FD represents a vector of financial development measurements and ᶓ is the error or disturbance term which is assumed to be normally distributed and not serially correlated.
The parameter α is the coefficient of the macroeconomic variables which measures the extent to which the MV affects the NPL. The parameter λ is the coefficient of the vector of measures of money supply. It represents the degree or extent to which money supply affects NPL. It is a priori expected that changes in the MS will have significant impact on the NPL and the coefficient λ is expected to be positive. The parameter γ is the coefficient of the vector of financial development. It represents the degree or extent to which financial development affects the NPL. It is expected that changes in financial development will have a positive or negative effect on the NPL depending on the choice of proxy for financial development.
Data Source and Variable Description
The historical time series data sets used for the study was NPL of commercial banks which were sourced from
Bank of Ghana's Monetary Time Series, World Bank World Development Indicators and International Monetary
Fund's International Financial Statistics (IFS). Sample data is between 1998 and 2013. The choice of variables, the number of banks and the choice of time frame for the study were based on availability of data and the focus of the study where there was a clear indication on the rise of NPL's in Ghana due to slowdown in the economy.
Macroeconomic Variables
The economic conditions are one of the important factors that affect operations and financial conditions of bank customers, and ultimately banking business and performance. Macroeconomic variables and an economy's overall regulatory environment also influence NPL. The model captures the effect, if any, of macro-economic variables on the NPL. MV is a vector of macro-economic variables including inflation rate (INF) denoting GDP deflator; real total output of the economy (Y) proxy by GDP; lending rate; exchange rate (EX).
GDP growth reflects positive economic environment which is beneficial to both households and businesses, incomes of households and businesses grow which make it possible for borrowers to have sufficient funds to service their debts. Inflation can have a positive or negative impact on non-performing loans in case of price stability or price instability contributing to the debtor's capacity to repay the loan or otherwise. The lending rate can be defined as the weighted average rate that typically meets the short-and medium-term financing needs of the private sector.
The rate is normally differentiated according to creditworthiness of borrowers and objectives of financing. Increase of interest rate produces additional burden and the level of non-performing loans. High lending interest reflects high risk premium that banks charge for low credit quality debtors indicating poor credit portfolio. Exchange rate may affect loan losses for those loans nominated in foreign currency; this is so in emerging markets as there is no matching currency between the incomes of the households and what the businesses receives and their loans debts.
The implication is that changes in exchange rate may affect debt burden. Depreciation of domestic currency increases debt and debtor's inability to repay the loans leading to loan losses for the banks.
Financial Development
The financial structure of an economy, in particular, the extent to which an economy is developed financially is critical in the effectiveness of loan performance. Proxies for financial sector development are captured in the FD variable. They include private sector credit/GDP (CPS/Y); private sector credit/total domestic credit (CPS/DC); broad money/GDP (M2+/Y); narrow money/broad money (M1/M2+); and total domestic credit/GDP (DC/Y).
Estimation Strategy
The model is estimated in five stages using Seemingly Unrelated Regression. Each stage captures three measures of money supply in a simultaneous equation format and a measure of financial development.
In order to accurately estimate the parameters in the above specified econometric models using time series data, four steps are followed. First, a Principal Component Analysis is done to test the robustness of the results and include only the relevant variables in the estimation. The PCA will also account for correlation among the measures of financial development and the sufficiency at which the proxies adequately measures financial development. The second step examines the stationarity status of the individual series in the regression model to ensure that the estimated relationships are not spurious. Then the existing long-run equilibrium relationship among the variables in the models specified above is tested using SUR model.
Greene (2003) viewed s eemin g ly u n r e la t ed r egr es s i on (SU R ) a s a special case of the generalized regression model E(y) = Xβ, V(y) =σ 2 Ω; however, it does not share all of the features or problems of other leading special cases (e.g., models of heteroskedasticity or serial correlation). While, like those models, the matrix Ω generally involves unknown parameters which must be estimated, the usual estimators for the covariance matrix of the least squares estimator β LS are valid, so that the usual inference procedures based on normal theory are valid if the dependent variable y is multinormal or if the sample size N is large and suitable limit theorems are applicable. Also, unlike those other models, there is little reason to test the null hypothesis H0 : Ω = I; the form of Ω is straightforward and its parameters are easy to estimate consistently.
Principal Component Analysis
Principal Component Analysis is a dimension reduction tool used to test the robustness of the results. In a model with many variables, the probability of over-fitting the model and producing conclusions that cannot be used to generalise the other data sets is very high. When there are strong correlations between the various variables in the model, they can be reduced to a few principal components through an orthogonal transformation. These few principal components will contain much of the information in the original larger set of variables. A PCA converts a set of observations of possibly correlated variables into a set of values of linearly uncorrelated variables.
Tests for Stationarity
After the PCA is done and the principal components have been obtained, a unit root test is done on the selected variables to test for the stationarity. Stationarity means that the relationship has no trend and is thus constant over time. In estimating the parameters of a model using time series data, a test for the stationarity of the variables is required to determine the order of integration of each variable used. This is very crucial in cointegration process for specifying an econometric model. This study thus tests for stationarity of the endogenous and exogenous variables within the framework of Augmented Dickey-Fuller-and Phillips-Perron test procedure. This is to prevent spurious regression which is a common problem associated with time series data.
RESULTS AND DISCUSSION
Descriptive Statistics of Variables
The descriptive statistics of the variables are shown in Table 2 , which shows the mean, standard deviation, minimum value and maximum value. The study used mean to describe the central tendency of the data set and standard deviation to describe the dispersion within the data. From the data set, the proxies for financial development had the highest mean range.
Ratio of private sector credit to real income, ratio of broad money to real income and ratio of credit deposit to real The correlation matrices were estimated to examine the level of correlation between the proxies of financial development in order to avoid the problem of multi-collinearity. As shown in Table 3 , the correlation value between most of the measures of financial development in absolute terms exceeds 0.5. It is therefore necessary to use each measure of financial development exclusively in the estimation model. This calls for the use of Principal Component Analysis (PCA) to examine the sufficiency of each proxy in explaining variations in financial development in Ghana.
Results of the Correlation Matrix and Principal Component Analysis on Financial Development
Correlation Matrix on Financial Development
Hence the next section presents the analysis on Principal Component Analysis.
Principal Component Analysis on Financial Development
The PCA helps to estimate by how much each of the individual proxies for financial development explains variations in Non-Performing Loans in Ghana. In Table 3 , the first four proxies for financial development explains 100% variations in Non-Performing Loans. 85% of the variation is explained by the first eigenvalue.
© 2018 AESS Publications. All Rights Reserved. Furthermore, 96% of the variation is explained by the first two eigenvalues together. This is an acceptable large percentage. It should be noted that all the proxies for financial development were not put into a single equation, but rather each of the proxies in one separate equation to prevent multicollinearity. As explained in Table   3 , there exists high correlation between the measures of financial development. All the five indicators were exclusively used to examine the effect of each proxy of financial development on Non-Performing Loans. First, the presence of unit implies that Ordinary Least Squares (OLS) cannot be used in the estimation procedure.
The use of OLS in the presence of unit root leads to spurious regression. Thus, if a series has unit root and OLS is used as econometric method used in estimation can lead to wrong sign of the parameter and overestimation or underestimation of the parameters of the variables. The economic implication is that the presence of unit root in data series results in permanent effect if there is a shock. Source: Author's Construct, 2016, Note: *, ** and *** represents 1%, 5% and 10% significant levels respectively.
The results above show the relationship between non-performing loans and its covariates. The results show that inflation is a significant determinant of non-performing loans. Thus, inflation has a negative significant effect on non-performing loans in models 1 and 3. Though inflation has a negative relationship with non-performing loans in other models, it is insignificant in explaining variations in NPL. Explaining the relationship with NPL must be done with caution. As inflation increases, NPL decreases as shown in the negative sign of the parameter.
This result is rather surprising as it is expected that an increase in inflation will lead to increase in NPL. The result does not align with Farhan et al. (2012) where it was indicated that inflation has a significant positive relationship with NPL's by 201 Pakistani Bankers in their study on NPL whereas (Badar and Javid, 2013) aligns with this result as a confirmation of their study which indicated that inflation has a strong negative long run relationship with NPL.
Moreover, Curak et al. (2013) affirmed in their study of NPL that higher inflation has association with higher NPL's. Skarica (2014) observed that the primary cause of high levels of NPL's among others is inflation rate. Nkusu (2011) stressed that borrower's repayment ability could be affected by inflation from many aspects to affect NPL in either positive or negative direction. Djiogap and Ngomsi (2012) affirmed that inflation variable is statistically insignificant in explaining the total business loans ratios of banks in a study conducted within the CEMAC region on NPL's Another variable of interest is real income. Real income has a negative relationship with NPL in models 1-3 and 5a. The statistical effect of changes in real income on NPL is insignificant. In other words, changes in real income have no significant effect on NPL. The result is in agreement of studies by several authors on NPL such as Farhan et al. (2012) in their study on NPL's in the Pakistani's Banking Sector discovered that GDP growth has insignificant negative relationship with the non-performing loans. Saba et al. (2012) studied into the determinants of non-performing loans in the United States banking sector, it was revealed that GDP per capital has a negative significant with NPL. Badar and Javid (2013) researched into the impact of macroeconomic forces on nonperforming loans on commercial banks in Pakistan. The study applied vector error correction model where it found strong negative long run relationships existed of gross domestic product with NPLs. Messai and Jouini (2013) conducted study on micro and macro determinants of non-performing loans sampled 85 banks in three countries (Greek, Italy and Spain) between 2004 and 2008 . The study found that the problem loans varied negatively with the growth rate of GDP. Lending rate has a positive and significant relationship with NPL. Thus, lending rate is a significant determinant of NPL. It must be noted that the magnitude of the parameter is huge in both models 1 and 3. A percentage change in lending rate leads to approximately (0.6 to 0.9) percentage change in NPL in the same direction in models (1a, 1b and1c). Also, a percentage change in lending rate leads to approximately 1.1 to 1.2 percentage change in lending rate in the same direction. Specifically, for instance, a percentage increase in lending rate leads to approximately 0.9 percent increase in NPL in model (1c) and 1.2 percent increase in model (3c). The result is in agreement with Adebola and Dahalan (2011) where their study revealed that lending rate had a significant positive effect on NPL using the banking sector of Malaysia. On the other hand, Louzis et al. (2012) in a study on NPL's using nine (9) largest banks in Greece indicated that interest rates affected losses in all categories of loans. Farhan et al. (2012) and Saba et al. (2012) in separate studies on NPL's using the United States banking sector confirmed that interest rate had a negative significant with NPL's. Badar and Javid (2013) stressed that there was a strong negative long run relationships existed between lending rate and NPL's. Curak et al. (2013) affirmed that higher interest was associated with higher NPL's in studying NPL's in the Southeastern European Banking Systems. Messai and Jouini (2013) suggested that problem loans had positively relationships with real interest rate in a study of eighty-five (85) banks in Greece, Italy and Spain on their micro and macro determinants of NPL's. In relation to the result of this study it is a fact that lending rate is significant to NPL's but can be in positive or negative as indicated by Farhan et al. (2012) and Saba et al. (2012) .
Surprisingly, sign of the parameter of risk is negative. It was expected that risk premium will have a positive relationship with NPL. Thus, high risk premium will lead to a reduction in NPL and vice versa. From the result, a percentage change in risk premium will lead to approximately 0.16 increases in NPL in model 3b. Asantey and Tengey (2014) noted in their study with reference to bad loans on banks' lending potential and its effects on financial performance concluded that banks must hedge against bad loans realization to maximize their financial performance and to improve access to borrowers. Curak et al. (2013) empirically investigated the determinants of non-performing loans in Southeastern European banking systems and the result shows that credit risk was affected by bank specific variables such as bank size, performance (ROA) and solvency.
The effect of exchange rate on NPL was also of interest to the study. The result shows that exchange rate has a positive and significant effect on NPL in models 1, 2 and 3. A percentage change in exchange rate leads to change in NPL in the same direction. Interpretation of exchange rate on NPL is counter intuitive. An increase in exchange rate means a depreciation of a currency whilst a decrease in exchange rate means an appreciation of a currency. The result is in alignment with Amuakwa-Mensah and Boakye-Adjei (2015) study on NPL's in the banking industry of Ghana. The study confirmed among other things that real effective exchange rate significantly affected NPL's.
Money supply was found as a significant determinant of NPL as shown in models 1 and 3. The study used three measures of money supply (M1, M2 and M2+). All the measures of money supply were found to have a negative relationship with NPL in models 1and 3. The coefficient of the parameter of money supply was significant at 1%
and 5% in models 1 and 3 respectively. Badar and Javid (2013) researched into the impact of macroeconomic forces on nonperforming loans on commercial banks in Pakistan during the period of 2002 and 2011 where the study assessed 36 commercial banks considered the long and short run dynamics between nonperforming loans and macroeconomic variables. The study applied vector error correction model where it found that there was a strong negative long run relationships existed between money supply and NPLs. All the proxies for financial development had a significant effect on NPL. However, the sign of the parameter of financial development depends on the type of proxy in question. For instance, the ratio of private sector credit to real income, ratio of domestic credit to real income, ratio of private sector credit to domestic credit and ratio of narrow money supply to broad money supply had a negative relationship with NPL. Meaning, an increase in any of these variables as a proxy for financial development leads to reduction in NPL. On the other hand, the ratio of broad money supply to real income had a positive relationship with NPL. This implies that an increase in ratio of broad money supply to real income will cause NPL to increase in the same direction. Greenidge and Grosvenor (2010) argued that the magnitude of NPLs is a key element in the initiation and progression of financial and banking crises while Reinhart and Rogoff (2010) stressed that NPLs can be used to mark the onset of a banking crisis. Financial Statistics Sample data between 1998 to 2013. The empirical results support the view that inflation is a significant determinant of non-performing loans. This implies that inflation could be a policy target to influence the level of non-performing loans in Ghana. However, the sign of the parameter of inflation was negative. Using inflation as policy instruments means that influencing the factors that reduces inflation will cause non-performing loans to increase due to their inverse relationship. The choice of inflation as a policy instrument should be done with caution due to the sign of the parameter of the coefficient of inflation. Real income on the other hand had a negative insignificant relationship with NPL. Policy instruments that influences real income has no effect on NPL.
CONCLUSION, POLICY IMPLICATIONS AND RECOMMENDATION
With respect to lending rate, it has a positive and significant relationship with NPL. The magnitude of lending rate is approximately unitary elastic. Changes in lending rate affect NPL by same magnitude. Using lending rate as policy instruments to influence NPL would be effective in changing the level of NPL. Also, risk premium had a negative and significant effect on NPL. Thus, risk premium and NPL moves in opposite direction. Changes in lending rate by a unit percentage leads to less than proportionate change in NPL in the opposite direction due to inelastic coefficient of the parameter of risk premium. Exchange rate was found as a significant determinant of NPL.
The sign of the coefficient of the parameter of exchange rate is positive. An increase in exchange rate means a depreciation of a currency whilst a decrease in exchange rate means an appreciation of a currency. Policies that cause depreciation of the Ghana Cedi would lead to increase in the level of NPL. On the other hand, factors that cause appreciation of the Ghana Cedi would cause the level of NPL to decrease. Exchange rate could therefore be targeted as policy instrument to influence the level of NPL. Similarly, money supply could be used to influence the level of NPL in Ghana. Financial development is a significant determinant of NPL in Ghana. The effect and the direction of financial development on NPL however depend on the choice of proxy as policy instruments. For instance, while the ratio of private sector credit to real income, ratio of domestic credit to real income, ratio of private sector credit to domestic credit and ratio of narrow money supply to broad money supply have a negative effect on NPL, the ratio of broad money supply to real income has a positive effect on NPL. This paper suggests that using lending rate as policy instrument and other policy instruments that lead to appreciation of the Ghana Cedi if given the adequate attention would be effective in changing the level of NPL's within the Banking Sector of Ghana. The paper further prescribed that banks must step up their loan recovery efforts and tightens credit risk management practices in order to minimize losses from non-performing loans. The findings of this study though within the context of the Ghana Banking Sector it is of essence to other countries within the Sub-Saharan West African countries whose banks are saddled with non-performing loans where lessons can be learnt.
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